Twocentre harmonic oscillator overlap integrals (Franck-Condon-integrals) are calculated in a simple way for twodimensional oscillators of different frequencies. Second quantization and operator technique are applied. It is further shown that transition and kinetic energy integrals can be derived in the same representation.
Introduction
Transition-and overlapintegrals for the twodimensional oscillator are important in the theory of electronic and infrared transitions in polyatom ic m olecules1, in the theory of nuclear m od els2, in quantum chemistry and in the theory of charged scalar boson fields. Recently B e l l 3 treated some integrals by analytical methods but they are very complicated.
In the present article, Part 1, second quantization and operator technique are applied in the straight forward calculation of the twocentre integral which was apparently not given in the literature. In Part 2 transition and overlap integrals for one centre are derived. The paper closes with a discussion of ad vantages, applications and lim itations of the tech niques presented here.
The Twocentre Overlap Integral (F ranck-Condon-Integral) for Different Frequencies
This integral is a generalization of the well known linear Franck-Condon-integral 4 for two dimensions. It reads in spectroscopic notation: I= (vl,co ,0 \v'l',Q ,0 + d).
(
The quantum numbers v, I and v , I' are the vibra tion and angular momentum quantum numbers, co and Q are oscillator frequencies and d is the dis 
Equating equivalent expressions the A-type opera tors can be expressed by 5-type operators. As there is only a limited number of annihilation operators available the series breaks off after a few terms.
Calculation of Onecentre Transition Integrals
In 
Conclusion
It was shown that well known operator technique unifies and facilitates the derivation of complicated integrals between degenerate oscillator states. The main advantage is that complex integrations with special functions are avoided, only elementary al gebra is used. These integrals have wide applications which were already mentioned in the introduction. Besides the field of theoretical spectroscopy 1 they may be im portant in twocentre problems in nuclear physics which arise in the theory of quasimolecular states of interacting nuclei 9. Another application is in quan tum chemistry and possibly in the field theory of charged bosons. -Furthermore it was shown by S c h w i n g e r 10 that the hydrogen atom problem can be reduced to the problem of solving the twodim en
